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VERTICALLY FITTING CONNECTOR 

TECHNICAL FIELD 

The present invention relates to a connector for making an electrical connection, 
particularly to a connector capable of fitting into a substrate roughly perpendicularly. 

BACKGROUND ART 

The general popularity and improved performance of so-called mobile devices such as 
cellular phones in recent years has led to increases in the required specs. This has resulted in 
an increased desirability of compact connectors. Conventionally, connectors have been 
adapted to mobile devise and the like by simply forming them out of smaller connector bodies. 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 

However, one of the elements in achieving compact size and high performance of 
mobile devices is to make the space needed for fitting a connector, so-called dead space, as 
small as possible. In order to solve this problem, the present invention offers a connector 
capable of being fitted into a substrate in a roughly perpendicular direction while retaining 
adequate fitting strength. 
Means for Solving the Problem 

The invention offers a first connector connected to a conductor line, wherein on a 
housing of said connector are formed a first front projection and a side projection in directions 
facing outward from the housing, the first front projection being formed on a front surface of 

-1- 



the housing, and the side projection being formed on a side surface of the housing; said first 
front projection functioning for positioning at the time of fitting and retaining the fit, and the 
side projection functioning as a latch for retaining the fit. As a result, the first connector can be 
reliably secured even if inserted roughly vertically into the corresponding connector. 

In compact connectors, it is sometimes difficult to position the connectors when fitting 
them. Therefore, the invention offers a first connector connected to a conductor line, wherein 
on a housing of said connector are formed a first front projection in a direction facing outward 
from the housing and a first receiving portion, said first front projection functioning for 
positioning at the time of fitting and retaining the fit, and said first receiving portion engaging 
with a latch for retaining the fit. This is advantageous for the fitting of compact connectors. 
Additionally, the positioning can be made easier by forming two each of the first front 
projection and the first receiving portion. 

Furthermore, the invention offers a connector said first side projection of said housing 
has an aperture portion for insertion of a fixing member to fix the first connector to the second 
connector. This structure is necessary to prevent the fit from coming loose. 

Additionally, in order to reinforce the contact between the contacts, the invention 
offers a connector wherein said first side projection of said housing has an aperture portion for 
insertion of a fixing member to fix the first connector to the second connector. That is, the 
connector is prevented from curving upward by engagement with the projection. 

Next, the invention offers, as a cormector for receiving the first connector, a second 
connector fixed to a substrate, wherein on said connector are formed a first front receiving 
portion and a side receiving portion for receiving projections formed in a housing of a first 
connector, the first front receiving portion being formed on a side to which a conductor line of 
the first connector is not connected, and the side receiving portion being formed to right and left 
of a direction perpendicular to the direction of the conductor line of said first connector. As a 



result, a more reliable fit can be obtained by receiving the projection of the first connector. 

Additionally, for retaining the fit, the invention offers a second connector fixed to a 
substrate, wherein on said connector are formed a first front receiving portion for receiving a 
projection formed in a housing of a first cormector, and a bottom projection for engaging with 
the first connector, the first front receiving portion being formed on a side to which a conductor 
line of the first connector is not cormected, and the bottom projection is formed on the insertion 
side of the first connector. The bottom projection is capable of reliably retaining the first 
connector. Furthermore, it is possible to form two each of the first front receiving portion and 
bottom projection, or for the side receiving portion to have a recess portion, so as to detain a 
portion received in the recess portion. 

In order to make the fit of the connectors more reliable, the invention offers a second 
connector wherein the side receiving portion has a separately or integrally formed detaining 
portion for engaging a fixing member for fixing the first connector. 

Due to the above structure, the first connector and second cormector can be fit 
together in a direction roughly perpendicular to the substrate. Additionally, the invention 
offers a fixing member having a longitudinal shaft for retaining a fit between a first connector 
and a second connector, wherein said fixing member has a neck portion in a portion in the 
longitudinal direction, said longitudinal shaft passes through the aperture portion in 
accordance with claim 5, and said neck portion is detained by the detaining portion in 
accordance with claim 12. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a diagram showing the connector of the present invention before fitting. 
Fig. 2 is a bottom view of a first and second cormector of the present invention. 
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Fig. 3 is a top view of the area in the vicinity of the side projections of the first 
connector. 

Fig. 4 is a bottom view of the area in the vicinity of the detaining member when fitting 
the first and second connectors. 
Explanation of Reference Numbers 



1 


first connector 


2 


second connector 


3 


conductor line 


4 


housing 


5 


first front projection 


6 


side projection 


7 


first front receiving portion 


8 


side receiving portion 


9 


contact 


10 


bottom projection 


11 


overhang portion 


19 


snouicicr poruon 


13 


overhang portion 


14 


shield plate 


15 


second front projection 


16 


second receiving portion 


17 


engaging portion 


18 


fixing member 


19 


neck portion 


20 


detaining member 
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21 

22 
23 



arm portion 
collar portion 
pressing portion 



BEST MODES FOR CARRYING OUT THE INVENTION 

The examples of the present invention shall be described below with reference to the 
drawings. First, the structure of the connector of the present invention shall be described. Fig. 
1 is a drawing showing the connector the present invention prior to fitting. A conductor line 3 
is connected to the first connector 1, and a first front projection 5 is formed on the housing (not 
seen in this drawing) in a direction facing outward from the housing. Additionally, from this 
drawing, it can be seen that the first front projection 5 is formed on the front surface of the 
housing. Additionally, a side projection 6 is further formed on this housing. As can be seen in 
Fig 1, the side projections are formed on right and left side surfaces of the housing. 

Additionally, a second connector 2 has a first front receiving portion 7 for receiving 
the first front projection 5 of the first connector 1. It is clear from the drawing that the first 
front receiving portion 7 is formed on a side where the conductor line 3 of the first connector 1 
is not connected. Furthermore, a side receiving portion 8 for receiving the side projection 6 of 
the first connector is formed on the second connector 2. The position at which the side 
receiving portion 8 is formed is clear from the drawing, it being formed at right and left sides 
with respect to a direction perpendicular to the conductor line 3 of the first connector 1 when 
the first connector 1 and second connector 2 are fitted together. Thus, according to Fig. 1, it can 
be seen to be outside the area at which the contact 9 of the second connector 2 is formed. 

The side receiving portion 8 of the second connector 2 has an overhang portion 11 for 
detaining said side projection 6 when receiving the side projection 6. By engaging with the 
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shoulder portion 12 of the side projection 6, the overhang portion 11 can function as a latch. 

Furthermore, a bottom projection 10 is formed in the second connector. This bottom 
projection 10 has an overhang portion 13 similar to that of the side receiving portion 8, and can 
engage with a corresponding portion of the first connector 1. 

According to Fig. 1, a shield plate 14 is attached to the first connector 1. The shield 
plate 14 is positioned on a ground bar (not shown in Fig. 1), with a pressing portion 23 contacts 
the ground bar, and further has a second front projection 15. The second front projection 15 is 
received in a second front receiving portion 16 which is a portion corresponding to the second 
connector 2. Thus, it is possible to prevent the central portion of the first connector from 
curving upward after fitting. 

Next, referring to Fig. 2, Fig. 2 is a bottom view of the connector of the present 
invention, the first connector 1 comprising an engaging portion 17 capable of engaging with the 
aforementioned bottom projection 10. In order to provide space for engagement of the 
engaging portion 17, there are no conductor lines 3 corresponding to this portion. The 
engaging portion 17 is a portion of the housing, which by engaging with an overhang portion 
13 of the bottom projection 10 as described below, performs the function of holding the fit 
between the first connector 1 and the second connector 2. As is clear from the drawing, this 
engaging portion 17 is positioned between conductor line bundles 31. However, the invention 
is not limited to such a structure, and it is sufficient to have a structure capable of engaging with 
the first connector. 

The connector of the present invention further has a member for reliably retaining the 
fit. First, a side projection 6 is formed in the first connector as shown in Fig. 3, this being 
received in the side receiving portion 8 of the second connector 2, and the overhang portion 11 
and shoulder portion 12 are engaged. Here, a through hole (not shown in the drawing) is 
formed in the side projection 6, and a fixing member 18 is inserted. This fixing member has a 



collar portion 22, and contacts the side projection 6 or a shield plate 14 on the first connector. 
Additionally, a longitudinal shaft is formed on the fixing member 18, and a neck portion 19 is 
formed on this longitudinal shaft as shown in Fig. 4. 

This fixing member 18 is detained by a detaining member 20 on the second connector 
2 side. As shown in Fig. 4, the detaining member 20 has two arm portions 21, which engage 
with the neck portion 19 formed in the longitudinal shaft of the fixing member 18 passing 
through the side projection 6. Those skilled in the art will recognize that the spacing of the arm 
portions 21 is smaller than the maximum diameter of the longitudinal shaft of the fixing 
member, and about the same as the diameter of the neck portion 19. 

A detaining member 20 is provided on the second connector as shown in Figs. 1 and 2. 

Next, the operations for fitting the first connector 1 and the second connector 2 shall 
be explained with reference to Figs. 1 and 2. With reference to Fig. 1, the first front projection 5 
is first inserted into the first front receiving portion 7 of the second connector 2. This front 
projection 5 can perform the functions of guiding and positioning. At this time, the second 
front projection is also inserted into the second front receiving portion 16. 

After inserting the first and second front projections into corresponding parts, the first 
connector is pushed dovm roughly perpendicular with respect to the substrate (not shown) of 
the first connector. That is, in Fig. 1, the second connector is provided on the substrate, so it is 
pushed down roughly perpendicular to the second connector. At this time, there is a latch 
mechanism for retaining the fit between the first and second connectors as described above, so 
that the overhang portions 11 and 13 respectively contact the shoulder portion 12 and the 
engaging portion 17 (see Fig. 2). Therefore, upon applying further pressure, these overhang 
portions 11 and 13 respectively engage with the shoulder portion 12 and the engaging portion 
17, so as to fit together the first connector 1 and second connector 2. 

In order to more strongly retain this fit, the fixing member 18 is inserted into a 
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through hole of the side projection 6 of the first connector 1. 

The structure and operations of the present invention have been described above. 
The present invention is not limited to these embodiments, and for example, the fixing member 
18 may be formed integrally with the side projection 6 of the first connector 1. Additionally, 
the positional relationship between the fixing member 18 and the detaining member 20 may be 
reversed. That is, it is possible to form an aperture portion for insertion of the fixing member 
18 on the second cormector 2, and provide the detaining member 20 on the first connector 1. 
Additionally, the fixing member 18 may be formed integrally with the second connector 2. 

Additionally, the connector of the present invention can retain the fit with the first 
front projection 5 and side projection 6 of the first connector. The function of retaining the fit 
can also be performed by the front projection 5 and the bottom projection 10, or by a 
combination of the front projection 5, the side projection 6 and the bottom projection 10. The 
present invention is characterized in being able to be fit together roughly perpendicularly, and 
this can be effectively achieved by providing electrical parts in areas that formed dead space n 
the past, due in particular to the flexibility of conductor lines connected to compact connectors. 
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